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Listing of Claims 

1 . (Currently Amended) A An olefin poly merization or oligomerization catalyst 
system comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor comprising: 

(i) a Group-8, -9, or -1 0 transition metal, M; 

(ii) an ancillary ligand comprising: 

♦ a terminal amine comprising two independently selected hydrocarbyl 
radicals, R J and R 2 

a terminal pliosphine comprising two independently selected hydrocaTbyl 
radicals, R 3 and R 4 and 

a hydrocarbyl bridge Y t wherein Y is selected from the group consisting 
of hutvlcne. pentvle ne T hexvlene. heptvlene^o ctvlene. nonvlene. decylene, 
vin decvlenc. dodecylenc. tridecylene. tetradec vlene. pentadecylene, 
hcxadecvlene. heptadecvlene. octadecvlene. n onadecvlene, eicosylene, 
hftrtfticnsvlene. docosvlene. tricosvlene. tct racosvlene, pentacosylene, 
hexacosvlene. heptacosvlene. octacosvlenc. n onacosvlcne T triacontvlene, 
cvclohexvlene. cvclooctvlene. cvclod ecvlene. cvclododecylene, biphenyl, 
butenvlene. penentvlene, hexenvene. heptenvlcne. octenylcne, 
nonenvlene. decenvlenc. undecenvlene. dodecen ylene. hexvnvlene. 
heptvnvlene. octynvlene. nonvnvlene, decvnv lene. undecvnyleng, 
dodecvnvlene, butadienvlene, pent adienvlene. hexadienylene, 
he ptadienvlene. octadienvlene , noTiadienv^ene. decaclienylene, 
andccadienvlene. dodeca dienvlene. hexatricnylene, octatrienylene, 
dft ^ienvlene. and dodecatrienvl e ne radicals: oomprioi n g a backbon e 
wh oroin th o hydr o carbyl bridgo conn e cts foo terminal a a rino to th e 
terroina l - phoGphin e and wh e r e in the baokbon e- eomprisos a chain that io 
fear-or mor e carbon atoms lon g? and 
(iii) an abstractable ligand, X, selected from the group consisting of hydride 
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radicals: hvdro^rhvl radicals: substituted hydroca rbyl radicals; or 

h ydrocarbvl organometalloid radicals. 

wherein the activator is an alumoxane, an aluminum alkyl, an alkyl 
aluminum halide, an aUcylaluminum alkoxide, a discrete ionic activator, or 
a Lewis am A M^^oLMZ&isk. 

2. (Currently Amended) A An olefin polymerization or oligomerization.catalyst 
system comprising the reaction product of: 

(a) an activator selected from the group consisting of alumoxane, aluminum alkyl, 
alkyl aluminum halide, allcylaluminum alkoxide, discrete ionic activator, and 
B(C/:F<h or BfCftHs^: aad-tewie-eeidt and 

(b) a catalyst precursor wherein the catalyst precursor has the following formula: 




wherein 

(i) M is a Group-8, -9, or -10 transition metal; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R 1 , R 2 , R 3 , and R 4 are independently hydrocarbyl radicals; 

(v) Y is a hydrocarbyl bridge, wherein Y is selected from the group consisting 
of batvlene. nentylcne. hexvlene. heptvlen e, nctvlene, ponvlene. decvlene, 
imdecvlene. dodecvlene. tridecvlene. tetradecvlene . pentadecvlene, 
bexadecvlene. heptadccvlene, octadecvlene, nonadecvlenc. eicosylene. 
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heneicosvlene. docosvlene. tricosvlen e. tetracosvlene, pentacosylene, 

hraacnsvlene , heptacosvlene. octacosv lene. nonacosvlene. triacontylene, 
r. ydnhexvlene. cvclonctylene. cvclodecvlene. cvclododecvlene, biphenyl, 
hntenvlene. penentvlene. hexenyene. hep tenvlene. octenvlene. 
nnnpnylftrtg , decenvtene. undecenylene. dodec envlene. hexvnvlene, 
hR ptvnvlene. octvnvlene. nonvnylen e. decvnvlene. undecynylene, 
dndecvnvlene. butadienvlene. pentadienv lenc. hexadienvlene. 
hfi ptadienvlene. octadienvlene. nonadienvle ne. decaclienylene. 
undecadienvlene. dodecflriienvlene. h exatrienvlene. octatrienylene, 
dftftatrienvlene. and dodecatrienvlene radicals; c omprising a backbon e 
whoroin tho baokbone com prises a chain that is four or moro oarbon atoms 
leagi 

(vi) X are independently abstractablo Uganda hydride radicals: hydrocarbyl 

radicals; substituted hvdrncarbvl radi cals: or hvdrocarbvl organomstallpjd 
radicals. 

3 . (Original) A catalyst system comprising the reaction product of 

(a) the catalyst system of Claim 2 and 

(b) ethylene, propylene, 1-butene, or a mixture of any two or all three of ethylene, 
propylene, and 1-butene. 

4. (Ori ginal) The catalyst system of Claim 2 further comprising at least one 
additional olefin polymerization catalyst. 

5 . (Previously Presented) The catalyst system of Claim 2 wherein R' , R 2 , R 3 , and R 4 
are independently C1-C40 hydrocarbyls. 

6. (Previously Presented) The catalyst system of Claim 5 wherein R , R , R , and R+ 
are independently C1-C30 hydrocarbyls. 

7. (Previously Presented) The catalyst system of Claim 6 wherein R 1 , R 2 , R 3 , and R 4 
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are independently methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyi, nonyi, 
decyl, undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, 
octadecyl, nonadecyi, eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, 
pentacosyl, hexacosyl, heptacosyl> octacosyl, nonacosyl, triacontyl, ethenyl, 
propenyl, butenyl, pentenyl, hexenyl, heptenyl, octcnyl, nonenyl, decenyl, 
undecenyl, dodecenyl, ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, 
octynyl, nonynyl, decynyl, undecynyl, dodecynyl, phenyl, benzyl, phenethyl, 
tolyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, 
cyclodecyl, or cyclododecyl radicals. 

8. (Previously Presented) The catalyst system of Claim 7 wherein R 1 , R 2 , R 3 , and R 4 
are independently methyl, ethyl, propyl, butyl, cyclohexyl, phenyl, tolyl, benzyl, 
or phenethyl. 

9. (Previously Presented) A catalyst system comprising the reaction product of: 

(a) an activator selected from the group consisting of alumoxane, aluminum alkyl, 
aJkyl aluminum halide, alkylaluminum alkoxide, discrete ionic activator, and 
Lewis acid; and 

(b) a catalyst precursor having the following formula: 

^ V ^ r4 

/- \ 

X X 

wherein 

(i) M is a Group-8, -9, or -10 transition metal; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 
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(iv) R 1 , R 2 > R 3 9 and R arc independently hydrocarbyl radicals; 

(v) Y is a hydrocarbyl bridge, comprising a backbone wherein the backbone 
comprises a chain that is four or more carbon atoms long; 

(vi) X are independently hydride radicals; hydrocarbyl radicals; substituted 
hydrocarbyl radicals; or hydrocarbyl organomctalloid radicals. 



10. (Previously Presented) The catalyst system of Claim 9 wherein two X's are 
connected to each other to foTm a 3-to-50-atom metallacycle ring. 

1 1 . (Original) The catalyst system of Claim 2 wherein X are independently halogen, 
alkoxide, aryloxide, amide, or phosphide radicals. 

12. (Previously Presented) The catalyst system of Claim 1 1 wherein X are 
independently chloride, bromide, iodide, methoxide, ethoxide, dimethylamide, 
diethylethoxide, or phenoxide. 

13. (Currently Amended) A An olefin polymerization or oligomerization catalyst 
system comprising the reaction product of: 

(a) an activator selected from the group consisting of alumoxane, aluminum alkyl, 
alkyl aluminum halide, alkylaluminum alkoxide, discrete ionic activator, and 
Bf CffFfr or Bf CflOi aad Lowis acid ; and 

(b) a catalyst precursor having the following fonnula: 

W ^R 4 

/\ 
X X 
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wherein 

(i) M is a Group-8, -9, or -1 0 transition metal; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R 1 , R 2 , R 3 , and R 4 are independently hydrocarbyl radicals; 

(v) Y is a hydrocarbyl bridge, wherein Y is s elected from the croup consisting 
of hutvlene. pcntvlene. hexvlene, heptvlene. octvlene. nonylene, decylene, 
undecvlene, dodecvlene, tri decvlene, tetradccylene, pentadccylene, 
hexadecvlenc. heptadecylenc, octadecylene, nonadec vlene. eicosvlene, 
heneicosvlenc. docosvlene. tric osvlene. tetracosylene, pentacosylene, 
heYgcosvlene. heotacosvlene. octac osvlene. nonacosylenc, triacontylene, 
cvclohexvlene. cvclooctvlene, cvclodecylene. cvclododecylene, biphenyl 
butenvlene, penentvlene, hexenyene. hepteny lene. octenvlene, 
nonenvlcne. decenvlene. undecenvlene. dodeceny lene B ftexvnvlene, 
heptvnvlene. octvnvlene T nonynylene. decynvl ene. undecynylene, 
dodecvnvlene. butadienylene. pentadienvlene, hexad icnvlene. 
heptadicnvlene. octadienvlene T nonadienvlene. dec aclienvlene. 
undecadienvlene> dodecadienvlene. hexatrienvlene, oc tatrienvlene. 
decatrienylene. and dodecatrienvlene radicals; co mprising a baofe bene 
wh erein th e backb o ne* compris e s a r efaain that is four-or more GCirbo ft-atemg 

(y i) X are independently selected from the group consisting of methyl, ethyl, 
propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl> decyl, undecyl, dodecyl, 
tridecyl, tetradecyl, pentadecyl, hexadccyl, heptadecyl, octadecyl, 
nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, 
hexacosyl, heptacosyl, octacosyl, nonacoayl, triacontyl, hydride, phenyl, 
benzyl, phenethyl, and tetylrtolyl. 

14. (Original) The catalyst system of Claim 2 wherein X are independently 
acetytacetonate, 1,1, 1,5,5,5-hexa-fluoroacetylacetonate, 1,1,1-trifluoro- 
acetylacetonate, or 1,1, l-trifluoro-5,5-di-methylacetylacetonate radicals. 
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15. (Previously Presented) The catalyst system of Claim 2 wherein M is selected from 
the group consisting of nickel, iron, cobalt, palladium, platinum, ruthenium, 
osmium, rhodium, and iridium. 



16. (Previously Presented) The catalyst system of Claim 15 wherein M is selected 
from the group consisting of iron, nickel, cobalt, and palladium. 



17. (Previously Presented) The catalyst system of Claim 1 5 wherein Y is selected 
from the group consisting of butylene, pentylene, hexylene, heptylene, octylene, 
nonylene, decylene, undecylene, dodecylene, tridecylene, tetradecylene, 
pentadecylene, hexadecylene, heptadecylene, octadecylene, nonadecylene> 
eicosylcne, heneicosylene, docosylene, tricosylene, tetracosylene, pentacosylene, 
hexacosylene, heptacosylene, octacosylene, nonacosylene, triacontylene, 
cyclohexylene, cyclooctylene, cyclodecylene, cyclododccylene, biphenyl, 
butenylene, penentylene, hexenyene, heptenylene, octenylene, nonenylene, 
decenylene, undecenylene, dodecenylenc, hexynylene, heptynylene, octynylene, 
nonynylene, decynylene, undecynylene, dodecynylene, butadienylene, 
pentadienylene, hexadienylene, heptadienylene, octadienylene, nonadienylene, 
decaclienylene, undecadienylene, dodecadienylene, hexatrienylene, 
octatrienylene, decatrienylcne, and dodecatrienylenc radicals. 

18. (Previously Presented) The catalyst system of claim 17 wherein Y is biphenyl. 

19. (Currently Amended) A An olefin polymerization or oligomerization catalyst 
system comprising the reaction product of: 

(a) an activator selected from the group consisting of alumoxane, aluminum alkyl, 
alkyl aluiTunumhalide, alkylakuninum alkoxide, discrete ionic activator, and 
Lewis acid: and 

(b) a catalyst precursor wherein the catalyst precursor has the following formula: 
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wherein 

(i) M is a Group-8, -9 9 or -10 transition metal; 

(ii) N is nitrogen; 

(iii) P is phosphoins; 

(iv) R\ R 2 , R\ and R 4 are independently hydrocarbyl radicals; 

(v) X are independently abstractable ligands; and 

(vi) Y has one of the following formulas: 
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R' 




(ER' 2 ) y (ER' 2 ) X 
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where 

(a) R' are independently hydrogen or C1-C50 hydrocarbyl radicals; 

(b) A is a non-hydrocarbon atom functional group; 
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(c) E is a Group- 14 element; 

(d) x is an integer from 1 to 4; and 

(e) y is an integer from 0 to 4. 



20. (Previously Presented) The catalyst system of Claim 19 wherein A is selected 
from the group consisting of OO, C=S, O, S 7 S02, NR* PR*, BR*, SiR* 2 , and 
GeR*2, where R* is independently a hydrocarbyl or halocarbyl radical 

2 1 . (Wi thdrawn) A polymerization method comprising the step of providing at least 
one catalyst system of Claim 2, 

22. . (Withdrawn) The polymerization method of Claim 21 wherein the catalyst's 

activity exceeds 8000 moles of ethylene per mole transition metal per hour. 

23. (Withdrawn) The polymerization method of Claim 22 further comprising 
recovering a product comprising greater than 50 mol% of linear C4-C14 a-olefms 
based on the total weight of polymerized product. 

24. (Withdrawn) The polymerization method of Claim 23 wherein the product 
comprises greater than 80 mol% of linear C4-C14 alpha-olefins. 

25. (Withdrawn) The polymerization method of Claim 24 wherein the product 
comprises greater than 50 mol% of linear C4 and C6 alpha-olefins. 

26. (Withdrawn) The polymerization method of Claim 25 wherein the product 
comprises greater than 80 mol% of linear C4 and C6 alpha-olefins. 

27. (Previously Presented) A catalyst system according to Claim 1 wherein said 
catalyst precursor has one of the following formula: 
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Me -N. 




Mo' 



/■^^\^ v^xrv 



Formula XX 



Formula XXI 



Formula XXIII 



28. (Currently Amended) A An olefin polymerisation or oligomeriaation catalyst 
system comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the following formula: 



R 1 



X X 



wherein 



(i) M is iron, nickel, cobalt, or palladium; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R 1 , R 2 , R 3 , and R 4 are independently selected from the group consisting of 
methyl, ethyl, propyl, butyl, pentyl, hexyi, heptyl, octyl, nonyl, decyl, 
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undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, 

octadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, 

pentacosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 

ethenyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, 

decenyl, undecenyl, dodecenyl, ethynyl, propynyl, butynyl, pentynyl, 

hexynyl, heptynyl, octynyl, nonynyl, decynyl, undecynyl, dodecynyl, 

phenyl, benzyl, phcncthyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, 

cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, and cyclododecyl 

radicals; 

(v) Y is a hydrocarbyl bridge comprising a - b aak^ra o -w horoin tho baokbone 
compris e s a chain that ifl - fo ti^&f- Hioro carbon atoms long wherein Y is 
selected from the group consisting of butvlene. nentvlene, hexylene, 
hentvlene, octvlene, nonvlcne, decvlene T undecylene. dodecvlene^ 
tridecvlene, tetradecvlene. pentadecvlene. hexadecvlene. hcotadecvlene, 
octadccvlene T nonadecvlene> eicosvlene, heneicosvlenc. docosvlene. 
tricosvlenc. tetracosylene, pentacosvlene, hexacosylene, heptacosvlcne. 
octacosvlene, nonacosvlene. triacontylene, cyclohexylenc. cvclooctvlene. 
cyclodecvlene, cvclododecvlene. biphenvl butenvlene, penentvleno, 
hexenvone, heptenvlene. octenylene. nonenyl ene, decenylene, 
undecenylene, dodecenvlenc. hexvnvlene. heptvnvlene, octvnvlene, 
nonvnvlene, decynylene, undccvnvlene. dodecvnvlene. butadienvlene, 
pentadienylene. hexadienylene, heptadienylene. octadienvlene. 
nonadienylene. decaclienylene. undecadienvlcne. dodecadienvlene. 
hexatrienvlene, octatrienylene, decatrienvlcnc, and dodecatrienvlene 
radicals; and 

(v:i) X are independent! y abstxactabl e ligaa ds; hvdride radicals; hydrocarbyl 

radicals: substituted hvdrocarbyl radicals; or hydrocarbyl organometalloid 
radicals, 

wherein the activator is an alumoxane, an aluminum alkyl, an alkyl 
aluminum hatide, an alkylaluminum allcoxide, a discrete ionic activator, 
and BfC^F^i or BfC J-j^h a Lewis acid . 
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29. (Currently Amended) A An olefin polymerization or oligomerizatioT] catalyst 

system comprising the reaction product of: 
(a) an activator; and 

(b) a catalyst precursor with the following formula: 

r1 ^ /Y >c r3 

V ^ R4 
/ \ 

X X 

wherein 



(i) M is nickel, iron, cobalt, palladium, platinum, ruthenium, osmium, 
rhodium, or iridium ; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R 1 f R 2 S R 3 , and R 4 are independently selected from the group consisting of 
methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, 
undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, hcptadccyl, 
octadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, tctracosyl, 
pentacosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 
ethenyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, 
decenyl, undecenyl, dodecenyl, cthynyl, propynyl, butynyl, pentynyl, 
hexynyl, heptynyl, octynyl, nonynyl, decynyl, undecynyl, dodecynyl, 
phenyl, benzyl, phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cyctoheptyl, cyclooctyl, cyclononyl, cyclodecyl, and cyclododecyl 
radicals; 

(v) Y is a hydrocarbyl bridge^mp ^ - ^ - a - baekbono - wlioroin the backbone 
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heptvlene, octvlene. nonvlene, decylene. undecylene, dodecylene^ 
tridecylene, tetradecvlene, pentadecvlene. hexadecvlene, heptadecvlenc. 
octadecvlene. nonadecylene. eicosylene. heneicosvlene^ docosvlcnc» 
tricosvlene. tetrac osvlene. pentacosvlene, hexacosylene, hcptacosylene, 
octacosylcne, nonacosvlene. triacontylene, cvclohexylene. cvclooctvlene, 
evelo decylene. cyclododecylene. biphenvl. biitenylene, penentylene, 
hcxenvene, heptenylene. octenylene. nonenvlene, decenylene, 
undecenvlene, dodecenylene. hexynylene. heptvnvlene, octyiiylene, 
nonvnvlene. decvnvlene. undecvnylene, dodecynylene, butadicnvlcne. 
nentadienvlene, hexadienylene, heptadienylene. octadienylene. 
nonadienvlene. decaclienvlene. undecadienvlene. dodecadienylene, 
hexatrienvlene. octatrienvlene. decatrienvlene, and dodecatrienvlene 
radicals ; and 

(vi) X are independently chloride, bromide, iodide, methoxide, ethoxide, 

dimethylamide, diethylethoxide, phenoxide, methyl, ethyl, propyl, butyl, 
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 
eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 
heptacosyl, octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, 
phenethyl, tolyl, methoxy, ethoxy, propoxy, butoxy, dimethylamino, 
diethytarnino, methylethyl amino, acetylacetonate, 1,1, 1,5,5, 5-hexa- 
fluoroacetylacetonate, 1,1, l-trifluoro~acetylacetonate, or 1,1, l-trifluoro- 
5,5-di-methylacetylacetonate radicals; or two X's are connected to form a 
3-to-40-atom metallacycle ring, 

wherein the activator is an alumoxane, an aluminum alkyl, an alkyl 
aluminum halide, an alkylaluminum alkoxide, a discrete ionic activator, 
and BfCfi FAx or BfC ^FIg^ a - Lowis aoid . 




30. (Currently Amended) A An olefin polymerization or oligomeriztion catalyst 
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system comprising the reaction product of; 

(a) an activator; and 

(b) a catalyst precursor with the following formula: 




wherein 

(i) M is nickel, iron, cobalt, palladium, platinum, ruthenium, osmium, 
rhodium, or iridium; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R 1 , R 2 , R 3 , and R 4 are independently selected from the group consisting of 
methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, 
undecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyl, 
octadecyl, nonadecyl, eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, 
pentacosyl, hexacosyl, heptacosyl, octacosyl, nonacosyl, triacontyl, 
ethenyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, 
decenyl, undeccnyl, dodecenyl, etliynyl, propynyl, butynyl, pentynyl, 
hexynyl, heptynyl, octynyl, nonynyl, decynyl, undecynyl, dodecynyl, 
phenyl, benzyl, phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, or cyclododecyl radicals; 

(v) Y is a butylene, pentylene, hexylene, heptylene, octylene, nonylene, 

decylene, undecylene, dodecylene, tridecylene, tetradecyl ene, 

pentadecylene, hexadccylene, heptadecylene, octadecylene, nonadecylene, 

eicosylene, heneicosyl ene, docosylene, tricosylene, tetracosylene, 
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pentacosylene, hexacosylene, heptacosylene, octacosylene, nonacosylene, 

triacontylene, cydohexylene, cyclooctylene, cyclodecylene, 

cyclododecylene, biphenyl, butenylene, pcnentylenc, hcxenylene, 

heptenylene, octenylene, nonenylene, decenylene, undecenylene, 

dodecenylene, hexynylenc, heptynylene, octynylene, nonynylene, 

decynylene, undecynylene, dodecynylene, butadienylene, pentadienylene, 

hexadienylene, heptadienylene, octadienylene, nonadienylene, 

decadienylene, undecadienylene, dodecadienylene, hexatrienylene, 

octatricnylene, decatrienylene, or dodecatrienylene radical radicals ; and 

(vt) X are independently chloride, bromide, iodide, methoxide, ethoxide, 

dimethylamide, dicthylcthoxidc, phenoxide, methyl, ethyl, propyl, butyl, 

pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 

tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 

eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 

heptacosyl, octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, 

phenethyl, tolyl, methoxy, ethoxy, propoxy, butoxy, dimethylamino, 

diethylamino, methylethylamino, acetyl acetonate, 1,1, 1,5,5,5-hexa- 

fluoroacetylacetonate, 1,1, 1-trifluoro-acetylacetonate, or 1,1, 1-trifluoro- 

5,5-di-methylacetylacctonate radicals; or two X's are connected to each 

other to form a 3-to-40-atom metallacycle ring, 

wherein the activator is an aluraoxane, an aluminum alky], an alkyl 

aluminum halide, an allcylaluminum alkoxide, a discrete ionic activator, er 

and &(C £p?)i or B(C^ Hj^ a Lewis acid . 



3 1 . (Currently Amended) A An olefin polymerization or oligimerization catalyst 
system comprising the reaction product of: 

(a) an activator; and 

(b) a catalyst precursor with the following formula: 
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wherein 

(i) M is a Group-8, -9, or -10 transition metal; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(i v) R 1 , R 2 , R 3 , and R 4 are independently hydrocarbyl radicals; 

(v) Y is represented by one of the following formulas: 
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R' 




(ER' 2 ) y (ER' 2 ) X 
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where 

R' are independently, hydrogen or C1-C50 hydrocarbyl radicals; 

♦ A is a non-hydrocarbon atom functional group; 

E is a Group- 14 element; 

x is an integer from 1 to 4; and 
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y is an integer from 0 to 4, 

(vi) X are independently chloride, bromide, iodide, methoxide, ethoxide, 

diethylamide, diethylethoxide, phenoxide, methyl, ethyl, propyl, butyl, 

pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridccyl, 

tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 

eico$yl, heneicosyl, docosyl, tricosyl, tctracosyl, pentacosyl, hexacosyl, 

heptacosyl, octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, 

phenethyl, tolyl, methoxy, ethoxy, propoxy, butoxy, dimethylaniino, 

dietliylamino, methyl ethylamino, acetylacetonate, 1,1, 1,5,5,5-hexa- 

fluoroacetylacetonate, 1,1, 1-trifluoro-acetylacetonate, or 1,1,1-trifluoro- 

5,5-di-methylacetylacetonate radicals; or two X's are connected to each 

other to form a 3-to-40-atom metallacycle ring, 

wherein the activator is an alumoxane, an aluminum alkyl, an allcyl 

aluminum halide, an alkylaluminum alkoxide, a discrete ionic activator, or 

a Lewis acid. 



32. (Withdrawn-Currently Amended) A polymerization method wherein the 
catalysts catalyst's activity exceeds 8000 moles of ethylene per mole 
transition metal per hour comprising the step of providing at least one 
catalyst system comprising the reaction product of: 

(a) an activator which is an alumoxane, an aluminum alkyl, an alkyl 
aluminum halide, an alkylaluminum alkoxide, a discrete ionic activator, or 
a Lewis acid; and 

(b) a catalyst precursor with the following formula: 
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wherein 

(i) M is iron, nickel, cobalt, and palladium; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R l , R 2 , R\ and R4 are independently selected from methyl, ethyl, propyl, 
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 
eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 
heptacosyl, octacosyl, nonacosyl, triacontyl, ethenyl, propenyl, butenyl, 
pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl, undecenyl, 
dodecenyl, ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, 
octynyl, nonynyl, decynyl, undecynyl, dodecynyl, phenyl, benzyl, 
phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
cyclooctyl, cyclononyl, cyclodecyl, cyclododecyl radicals; 

(v) Y is a hydrocarbyl bridge comprising a backbone wherein the backbone 
comprises a chain that is four or more carbon atoms long; 

(vi) X are independently abstractable ligands. 

33. (Withdrawn-Current) y Amended) A polymerization method wherein the catalysts 
. c atalyst's activity exceeds 8000 moles of ethylene per mole transition metal per 
hour comprising the step of providing at least one catalyst system comprising the 
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reaction product of: 

(a) an activator which is an alurnoxane, an aluminum allcyl, an allcyl 
aluminum halide, an alkylaluminum alkoxide, a discrete ionic activator, or 
a Lewis acid; and 

(b) a catalyst precursor with the following formula: 




wherein 



(i) M is iron, nickel, cobalt, and palladium, platinum, ruthenium, osmium, 
rhodium, and iridium; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R 1 , R 2 , R 3 , and R 4 are independently selected from methyl, ethyl, propyl, 
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 
eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 
heptacosyl, octacosyl, nonacosyl, triacontyl, ethenyl, propenyl, butenyl, 
pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl, undecenyl, 
dodecenyl, ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, 
octynyl, nonynyl, decynyl, undecynyl, dodecynyl, phenyl, benzyl, 
phenethyl, tolyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
cyclooctyl, cyclononyl, cyclodecyl, cyclododecyl radicals; 

(v) Y is a hydrocarbyl bridge comprising a backbone wherein the backbone 

Page 26 of 42 

l»Fi>!?flC?ulbn\20ai\200iP|30A\USUQQ2D)aOA-2 US Rupoiwi Jura 2007-Supp-Riu.p.dut: 



PAGE 29/45 * RCVD AT 6119/2007 5:30:22 PM [Eastern Daylight Time] * SVR:USPTO-EPXRF-5/5 ' DNIS:273830O * CSID:281 834 7413 ' DURATION (mm-ss):06-32 



JUN-1 9-2007 TUE 04:32 PM EXXONMOBIL 



FAX NO. 281 834 7413 



P. 



2002B130A>2 US 
Response to OA of 3/1/07 
Response Dated 6/1/07 

comprises a chain that is four or more carbon atoms long; and 

(vi) X are independently chloride, bromide, iodide, methoxide, ethoxide, 

dimethylamide, diethylethoxide, phenoxide, methyl, ethyl, propyl, butyl, 

pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyf, 

tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 

eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 

heptacosyl, octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, 

phenethyl, tolyl, methoxy, ethoxy, propoxy, butoxy, dimethylamino, 

diethylamino, methylethylamino, acetylacetonate, 1,1, 1,5,5,5-hexa- 

fluoroacetylacetonate, 1,1, 1-trifluoro-acetylacetonate, or 1,1, 1-trifluoro- 

5,5-di-methylacetylacetonate radicals; or two X's are connected to form a 

3-to-40-atom metallacycle ring. 

34. (Withdrawn-Currently Amended) A polymerization method wherein the catalysts 
catalyst's activity exceeds 8000 moles of ethy lene per mole transition metal per 
hour comprising the step of providing at least one catalyst system comprising the 
reaction product of: 

(a) an activator which is an alumoxane, an aluminum alkyl, an alkyl aluminum 

halide, an alkylaluminum alkoxide, a discrete ionic activator, or a Lewis acid; and 
(b) a catalyst precursor with the following formula: 




Y 



X 



X 



wherein 
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(i) M is iron, nickel, cobalt, and palladium, platinum, ruthenium, osmium, 
rhodium, and iridium; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R l , R 2 , R\ and R 4 are independently selected from methyl, ethyl, propyl, 
butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, hcptadecyl, octadecyl, nonadecyl, 
eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 
hcptacosyl, octacosyl, nonacosyl, triacontyl, ethenyl, propenyl, butenyl, 
pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl, undecenyl, 
dodecenyl, ethynyl, propynyl, butynyl, pentynyl, hexynyl, heptynyl, 
octynyl, nonynyl, decynyl, undecynyl, dodecynyl, phenyl, benzyl, 
phenetliyl, tolyl, cydobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
cyclooctyl, cyclononyl, cyclodecyl, cyclododecyl radicals; 

(v) Y is selected from butylene, pentylene, hexylene, heptylene, octylene, 
nonylene, decyiene, undecylene, dodecylene, tridecylene, tetradecylene, 
pentadecylene, hexadecylene, heptadecylene, octadecylene, nonadecylene, 
eicosylene, heneicosylene, docosylene, tricosyl ene, tetracosylene, 
pentacosylene, hexacosylene, heptacosylene, octacosylene, nonacosylene, 
triacontylene, cyclohcxylcne, cyclooctylene, cyclodecylene, 
cyclododecyl ene, biphenyl, butenylene, penentylene, hexenylene, 
heptenylene, octenylene, nonenylene, decenylene, undecenylene, 
dodecenylene, hexynylene, heptynylene, octynylene, nonynylene, 
decynylene, undecynylene, dodecynylene, butadienylene, pentadienylene, 
hexadienylene, heptadienylene, octadienylene, nonadienylene, 
decadienylene, undecadienylene, dodecadienylene, hexatrienylene, 
octatrienylene, decatrienylene, and dodecatrienylene radicals; and 

(vi) X are independently chloride, bromide, iodide, methoxide, ethoxide, 
dimethylamide, diethylethoxide, phenoxide, methyl, ethyl, propyl, butyl, 
pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 
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eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 

heptacosyl, octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, 

phenethyl, tolyl, methoxy, ethoxy, propoxy, butoxy, dimethylamino, 

diethylamino, methylethylamino, acctylacetonate, 1,1, 1,5,5,5-hexa- 

fluoroacetylacetonate, 1,1, 1-trifluoro-acetylacetonate, or 1,1, 1-trifluoro- 

5,5-di-metlrylacetylacetonate radicals; or two X's are connected to form a 

3-to-40-atom metallacycle ring. 

35. ( Wi thdrawn-C urrently Amended) A polymerization method wherein the eatelyflte 
catalyst's activity exceeds 8000 moles of ethylene per mole transition metal per 
hour comprising the step of providing at least one catalyst system comprising the 
reaction product of: 

(a) an activator which is an alumoxane, an aluminum alkyl, an alkyl aluminum 
halide, an alkylaluminum alkoxide, a discrete ionic activator, or a Lewis acid; and 

(b) a catalyst precursor with the fol lowing formula: 




wherein 

(i) M is a Group-8, -9, or -1 0 transition metal; 

(ii) N is nitrogen; 

(iii) P is phosphorus; 

(iv) R ! , R 2 , R 3 3 and R 4 R\ R2, R3, and R4 are independently hydrocarbyl 
radicals; 

(v) Y is represented by one of the following formulas: 
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(ER' 2 ) X 





(ER' 2 )x 




where 



(ER' 2 ) V R ' 




(ER' 2 ) y 




(R' 2 E): 



(ER'A R 



5 . (ER' 2 ) X 




(ER' 2 ) ; 




R' are independently, hydrogen or C1-C50 hydrocarbyl radicals; 
A is a non-hydrocafbon aljom functional group; 
E is a Group- 14 element; : 
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• x is an integer from 1 to 4; and 

y is an integer from 0 to 4. 0 to 4, 

(vi) X are independently chloride, bromide, iodide, methoxide, ethoxide, 

dimethylamide, diethylethoxidc, phenoxide, methyl, ethyl, propyl, butyl, 

pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodecyl, tridecyl, 

tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl, 

eicosyl, heneicosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl, 

heptacosyl, octacosyl, nonacosyl, triacontyl, hydride, phenyl, benzyl, 

phenethyl, tolyl, metlioxy, ethoxy, propoxy, butoxy, dimethylamino, 

diethylamino, methylethylamino, acetylacetonate, 1,1, 1,5,5,5-hexa- 

fluoroacetylacetonate, 1,1, 1-trifluoro-acetylacetonate, or 1,1,1-trifluoro- 

5,5-di-methylacetylacetonate radicals; or two X's are connected to form a 

3-to-40-atom metallacycle ring. 

36. (Previously Presented) The catalyst system of Claim 1, wherein the activator 
comprises a cyclic oligomeric aluminum compound represented by the formula 
(R"-Al-0)n, or a linear oligomeric aluminum compound represented by the 
formula R'XR"-Al-0)nAlR"2 8 wherein R" is independently a C1-C20 alkyl 
radical, and wherein n is an integer from 1-50. 

37. (Previously Presented) The catalyst system of Claim 1, wherein the activator is 
methylalumoxane. 



38. (Previously Presented) The catalyst system of Claim 1, wherein the activator is 
triethylaluminum, diethylaluminum chloride, triisobutylaluminum, tri-n- 
octylaluminum, or a combination thereof. 

39. (Previously Presented) The catalyst system of Claim 1, wherein the activator is 
[Mc 2 PlaNH][B(C 6 F 5 )4], [Bu 3 NH][BF 4 ], [NH 4 ][PF 6 ], [NH^tSbFd, [NH 4 ][AsF 6 ]> 
[NIi 4 ][B(C6H 5 )4] > B(C 6 F 5 )3, B(C 6 H 5 ) 3 , or a combination thereof. 
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40. (Previously Presented) The catalyst system of Claim 1, wherein the catalyst is 

deposited on a solid support, the solid support comprising polymeric materials or 
refractory oxide materials. 



4 1 . (Withdrawn) The catalyst system of claim 1 wherein the catalyst precursor has the 
formula: 




Formula XXm 



42. (Withdrawn) The catalyst system of Claim 2 wherein X are independently 
selected from the group consisting of methoxy, ethoxy, propoxy, butoxy, 
dimethylamino, diethylamino, and methylethylamino. 
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